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Accurate peak shapes are essential to determine relative peak intensities in an unresolved overlap [5] . The peak response to a single line emission has been modelled after checking that electronic defects such as ballistic deficit and amplifier non-linearity have been eliminated. Incomplete charge collection causes complex energy-dependent changes in position and resolution; a new parameterisation corrects these typically to within 1eV. Published line emission tables do not give accurate relative intensities because these depend on specimen and excitation. Absorption effects can produce a dramatic difference in the EDS peak profile at 5 and 20kV as shown in fig.3 . Even where absorption is not significant, differential excitation of L sub-shells and Coster-Kronig enhancement can give rise to unexpected profile changes as shown for Ag in fig.4 . With the improved line response function and corrections for differential absorption and excitation, we used the data obtained at different kV to optimise relative line intensities for all lines in K, L and M series and deduce empirical mass absorption coefficients.
With accurate efficiency calibration, improved characterisation and new line data, accurate peak profiles can be generated for any kV without recourse to standards. Full quantitative analysis can also be achieved with only a single pure element reference measurement. At low kV, superficial carbon and oxygen layers can introduce errors. Fig.5 shows effects seen on an old standards block for several element lines measured at 5kV. While intensities are typically reduced by 5-20%, surface layers roughly halve intensity for Sc K, which has low over-voltage. Quantitative accuracy is therefore improved by using a correction for superficial layers (AZtec LayerProbe using Stratagem/XPP). 
